Purified staphylococcal lipase had an optimal pH of 8.3 for activity at 37 C, and an optimal temperature of 45 C at pH 8.0. During storage, the enzyme lost less than 10% of the activity over a period of 21 days at 4 and -23 C. The enzyme retained 93% of the activity when heated for 30 min at 50 C and was 95 % destroyed in 30 min at 70 C. The purified lipase was capable of hydrolyzing a variety of natural fats and oils. However, the enzyme was three times more active on nonhydrogenated soybean oil than on hydrogenated soybean oil with an iodine value of <3.0. The enzyme was also capable of hydrolyzing fatty acids on the a, 3, and ae' positions of a synthetic mixed triglyceride. In general, the presence of oxidizing agents increased the activity and the presence of reducing agents decreased the activity of the lipase enzyme. The lipase was assayed for lipolytic activity by use of an olive oil substrate according to the method previously described (Vadehra, Ph.D. Thesis).
Purified staphylococcal lipase had an optimal pH of 8.3 for activity at 37 C, and an optimal temperature of 45 C at pH 8.0 . During storage, the enzyme lost less than 10% of the activity over a period of 21 days at 4 and -23 C. The enzyme retained 93% of the activity when heated for 30 min at 50 C and was 95 % destroyed in 30 min at 70 C. The purified lipase was capable of hydrolyzing a variety of natural fats and oils. However, the enzyme was three times more active on nonhydrogenated soybean oil than on hydrogenated soybean oil with an iodine value of <3.0. The enzyme was also capable of hydrolyzing fatty acids on the a, 3 , and ae' positions of a synthetic mixed triglyceride. In general, the presence of oxidizing agents increased the activity and the presence of reducing agents decreased the activity of the lipase enzyme.
Lipase purified from Action ofthe en2zyme onz synthetic triglycerides. A 50-mg amount of synthetic glyceryl a-palmitate, f3-oleate, and a'-stearate was emulsified with 0.2 ml of 10% gum acacia, 0.2 ml of 0.075 M CaC12, 2.0 ml of Tris buffer (pH 8.1), and 5 ml of deionized water in a Branson Sonifier model S-75 (Branson Instruments, Inc., Stamford, Conn.) at 65 C. The emulsion was sonic-treated at a frequency of 20 kc/sec for 4 min with the wave amplitude regulator set at 5 and the amperes at 7 to 9. A 1-ml amount of the enzyme preparation was added to the emulsion, and the mixture was incubated at 37 C for 1 hr. The hydrolyzed glycerides were extracted with pentane and analyzed by gas chromatography and thin-layer chromatoggraphy.
Effect of chemical agents on lipase activity. purified staphylococcal lipase at various pH levels were titrated with 0.01 N NaOH. The data are plotted in Fig. 1 Fig. 4 and 5. The enzyme lost 6, 46, 65, 80, and 95% of its activity when heated for 30 min at 50, 55, 60, 65, and 70 C, respectively. The high degree of thermal stability raises the question whether some rancidity occurring in pasteurized food products, particularly cheese, could be caused by residual enzyme activity. Whether the enzyme may be reactivated after heat treatment, as is true with milk lipase, has not been established.
Action of lipase on natural lipids and on a synthetic triglyceride. The data in Table 1 show the ability of staphylococcal lipase to act on a wide variety of lipid substrates. The enzyme showed no preference for animal or vegetable fat and hydrolyzed all natural lipids to a similar extent.
The lipase was three times more active on natural soybean oil than on hydrogenated soybean oil with an iodine value of < 3 which, because of a high melting point, was probably less susceptible to uniform attack by the enzyme. The gas chromatographic analysis of the hydrolyzed synthetic triglyceride showed 40% palmitic, 29% stearic, (Tables 2 and 3 ). This is further confirmed by the action of hydrogen peroxide which stimulated the activity. However, the inhibitory action of -SH blocking agents such as iodoacetic acid and p-chloromercuribenzoate indicate the presence of -SH groups. Similar results were observed by Wills (9) in the pancreatic lipase and by Chandan and Shahani (3) with milk lipase. Singer (7) and Wills (9) reported that the -SH groups may be located close to, but not within, the active site, and this may explain the apparent anomaly relative to the data on the -SH blocking agents. Factors such as pH, concentration, lack of specificity, steric hindrance, and position of-SH groups are important in the response of different proteins to -SH blocking agents (4, 5, 8) . Since the chemical agents were added to the substrate-enzyme mixtures, it is entirely possible that the inhibitory effect may be due to the combination of these agents with the substrate. Whether the S-S bonds are present or essential for staphylococcal lipase activity has not been established unequivocally, since no direct tests were carried out for these groups.
